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DEVICE FOR PROTECTING MOTOR IN VACUUM CLEANER 
BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a vacuum cleaner, and more particularly, to a 
safety device by which a driving motor for generating suction force in a vacuum cleaner 
cannot be overloaded. 

2. Description of the Prior Art 

As shown in FIG 1, a vacuum cleaner is generally constructed to comprise a main 
body 2, a connecting hose 4 connected to the main body 2, an extension tube 6 connected 
to the connecting hose 4, and a suction nozzle 8 mounted to a lower end of the extension 
tube 6. 

A driving motor for generating suction force and a filtering device for filtering air 
containing foreign materials to be introduced are included in the main body 2. The 
connecting hose 4, which is manufactured in the form of a pipe made of flexible material, 
causes the main body 2 to be connected to the extension tube 6. The extension tube 6 is 
generally constructed to be extendable and contractible. Further, a handle gripped by a 
user is formed at an upper portion of the extension tube. 

The suction force generated from the main body 2 is transferred to the suction 
nozzle 8 via the connecting hose 4 and the extension tube 6. In addition, since the suction 
nozzle 8 is usually used in a state where it is in contact with a surface to be cleaned, the 
foreign materials such as dusts on a room floor is introduced into the main body through 
the suction nozzle 8 together with the air. The air containing the foreign material 
introduced as such is introduced into the main body through the extension tube 6 and the 
connecting hose 4, and then is filtered. 

FIG 2 shows an interior structure of the main body 2 of the cleaner in a state where 
an upper casing of the main body 2 is opened. Referring to FIG 2, the interior structure of 
the main body will be explained. As shown in this figure, a dust-collecting chamber 22a 



into which a dust-collecting bag such as a paper bag is inserted is provided within a lower 
casing 21 constructing a lower portion of the main body 2. The dust-collecting chamber 
22a is divided by a partition 26, while a chamber 22b for accommodating the motor 
(hereinafter, referred to as a "motor chamber") is formed at the other side of the partition 
26. A motor housing 24 in which the motor for generating the suction force is mounted is 
installed within the motor chamber 22b. 

A motor cover 25 for opening and closing an upper portion of the motor housing 
24 is provided with a connecting tube 25a that communicates with the motor chamber 22b 
located below the motor cover. Further, a dust-collecting bag (not shown) for allowing 
only the air, out of the air containing the introduced foreign materials, to be discharged to 
the outside is installed within the dust-collecting chamber 22a. Furthermore, a cover 28 
in which a damper 28a is mounted is installed at an upper portion of the dust-collecting 
chamber 22a. The damper 28a has a construction that the damper is opened when 
pressure within the dust-collecting chamber 22a becomes lower than the atmosphere 
pressure, so that air outside the main body of the cleaner can be introduced into the 
dust-collecting chamber 22a. The structure of the damper 28a itself is well known, and 
thus, detailed description thereof will be omitted. 

As shown in FIG. 3 in which a connecting relationship between the connecting 
tube 25a and the partition 26 is illustrated, the connecting tube 25a connected to the motor 
cover 25 is connected to a vent hole 26a formed in the partition 26, and a pressure switch 
27 for sensing pressure within the dust-collecting chamber 22a is connected to an end of 
the connecting tube 25a. Thus, the pressure switch 27 is formed through the vent hole 
26a so that it can sense the pressure within the dust-collecting chamber 22a. 

The suction pressure generated when the motor installed within the motor housing 
24 starts to operate is transferred to the suction nozzle 8, and consequently, the foreign 
materials such as dusts remaining on the room floor are introduced into the main body 2 
through the suction nozzle 8. Further, only the air out of the air containing the foreign 
materials, which has been introduced into the dust-col lecting bag inserted into the 
dust-collecting chamber within the main body, flows from the dust-collecting bag. Thus, 
the foreign materials such as dusts are gradually collected within the dust-collecting bag. 



In addition, the air flowing from the inside to the outside of the dust-collecting bag 
passes through the interior of the motor housing 24, and is discharged to the outside of the 
cleaner. The reason why the air passes through the interior of the motor housing 24 is that 
the air should cool down the motor from which heat is generated during its operation. 

If the dusts are collected in a large quantity within the dust-collecting bag or large 
foreign materials are caught in any one of the connecting nozzle 8, the extension tube 6 and 
the connecting hose 4 in the process of such an operation, the pressure within the 
dust-collecting chamber 22a is lowered. That is, the pressure within the dust-collecting 
chamber 22a is lowered, because the motor installed within the motor housing 24 
incessantly performs its own discharge operation whereas a small quantity of the air is 
introduced into the dust-collecting chamber 22a. 

Then, if the pressure is lowered, the motor installed within the motor housing 24 is 
substantially overloaded. That is, this is because the motor discharges the air within the 
dust-collecting chamber while operating in such a state where the air cannot be normally 
introduced into the dust-collecting chamber 22a due to the foreign materials sucked into 
the dust-collecting bag inserted into dust-collecting chamber. However, such an overload 
is not preferable since it exerts a critical influence on the function of the cleaner. 

Therefore, in this case, the pressure switch 27 mounted to sense the pressure 
within dust-collecting chamber 22a through the vent hole 26a in the partition 26 can sense 
reduction of the pressure within the dust-collecting chamber. Further, based on the 
pressure sensed by the pressure switch 27, alarm lights or sounds can be produced to 
inform the user that the cleaner is in an abnormal state. Thus, the user can take measures 
such exchange of the dust-collecting bag. 

On the other hand, in a case where the user cannot perceive such an alarm, the 
motor installed within the motor housing is continuously overloaded. Thus, the damper 
28a mounted on the cover 28 starts to operate. That is, if the pressure within the 
dust-collecting chamber 22a is greatly lower than the outside pressure, the damper 28a is 
opened and the air outside the main body of the cleaner is then introduced into the 
dust-collecting chamber 22a so that the motor is prevented from being overloaded. 

However, the vacuum cleaner constructed as such has the following problems. 
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The aforementioned damper 28a and pressure switch 27 are parts for eventually 
preventing the motor from being overloaded. According to the prior art mentioned above, 
however, the pressure switch 27 senses merely the pressure within the dust-collecting 
chamber 22a, and moreover, it measures the pressure through the connecting tube 25a. 
5 Thus, there is likelihood that any error in measurement of the pressure can be produced. 
Consequently, the pressure cannot be accurately measured. 

Further, since the air introduced through the damper 28a is introduced into the 
motor housing 24 via the dust-collecting chamber 22a and the dust-collecting bag, a 
sufficient quantity of the air is not substantially introduced into the motor housing 24. 
10 Thus, there is a disadvantage in that the motor cannot be sufficiently prevented from being 
overloaded. 

Furthermore, the aforementioned conventional constitution is not substantially 
simple and requires the other components such as tubes. Thus, there is also a problem in 
that the number of parts is increased and fabricating processes become complicated. 

15 

SUMMARY OF THE INVENTION 
Therefore, the present invention is contemplated to solve the aforementioned 
problems in the prior art. An object of the present invention is to provide a device for 
protecting a motor in a vacuum cleaner by which it can be more accurately sensed whether 
20 the motor is overloaded and a sufficient quantity of air can be directly introduced into a 
motor housing when the motor is overloaded. 

Another object of the present invention is to provide a simplified device for 
protecting a motor in a vacuum cleaner. 

According to an aspect of the present invention for achieving the objects, there is 
25 provided a device for protecting a motor in a vacuum cleaner, comprising a lower casing 
for forming a lower portion of a main body of the cleaner; a motor housing which is 
installed in the lower casing and includes the driving motor therein and of which an upper 
portion is opened upwardly; a filtering means installed onto the lower casing for filtering 
out foreign materials from introduced air; and an intermediate cover integrally formed with 
30 a first cover portion positioned onto an upper portion of the filtering means and a second 



cover portion for covering the upper portion of the motor housing, wherein a pressure 
switch for sensing pressure within the motor housing is directly installed onto the second 
cover portion of the intermediate cover. 

Preferably, a damper for introducing external air into the motor housing when the 
pressure within the motor housing is lowered below a predetermined pressure value, may 
be further installed onto the second cover portion of the intermediate cover. 

According to the present invention, overload imposed on the motor can be 
sensitively and accurately controlled since the pressure switch can directly sense the 
pressure within the motor housing. Further, external air can be directly introduced into 
the motor housing through the damper when the motor is overloaded. Therefore, there is 
an advantage in that the motor can be rapidly and sufficiently protected against its 
overload. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above objects and features of the present invention will become apparent from 

the following description of a preferred embodiment given in connection with the 

accompanying drawings, in which: 

FIG. 1 is a perspective view of a conventional vacuum cleaner; 

FIG 2 is an exploded perspective view of essential parts of the conventional 

vacuum cleaner; 

FIG 3 is a partial sectional view illustrating a state where a pressure switch 
mounted to a connecting tube is installed on a partition; 

FIG 4 is an exploded perspective view of essential parts of a vacuum cleaner 
according to the present invention; 

FIG 5 is a view showing the constitution of a dust-collecting casing and a motor 
housing according to the present invention; and 

FIG 6 is a sectional view showing the constitution of a damper employed in the 
present invention. 



DETAILED DESCRIPTION OF THE INVENTION 
Hereinafter, the present invention will be explained on the basis of a preferred 
embodiment thereof shown in the figures. 

First, the overall constitution of a vacuum cleaner according to the present 
invention will be described with reference to FIGS. 4 and 5. As shown in the figures, a 
main body of the vacuum cleaner comprises an upper casing 110 and a lower casing 170 
that construct upper and lower portions of the main body, respectively. Parts of the 
vacuum cleaner to be described later are included in the upper casing 110 and the lower 
casing 170. 

In addition, a motor housing 160 and a dust-collecting unit 140 are installed at 
front and rear portions on the lower casing 170, respectively. The dust-collecting unit 140 
is adapted for filtering out foreign materials from air, in which the foreign materials 
introduced into the main body of the cleaner are contained, and for discharging the filtered 
air to the outside through the motor housing 160. 

As for the dust-collecting unit 140, any kinds of the dust-collecting casings can be 
employed in the present invention if the foreign materials can be filtered out from the air 
introduced into the main body of the cleaner by the dust-collecting casing. For example, 
the dust-collecting unit 140 may be constructed such that both a primary dust collection 
performed in a cyclone mode and a secondary dust collection performed by the filter can be 
simultaneously made. 

More specifically, as shown in FIG. 5, the primary dust collection in which the air 
containing the foreign materials introduced into the dust-collecting unit 140 is formed into 
a swirl flow within the dust-collecting unit 140 and materials having their own heavy 
weight fall due to their own weight while flowing along an inner surface of the 
dust-collecting casing, and the secondary dust collection in which fine dusts are filtered out 
while passing through a filter 144 made of paper or synthetic resin before the air subjected 
to the primary dust collection is discharged through an outlet 142, can be sequentially 
performed. 

In addition, the motor housing 160 including a driving motor 150 therein is 
installed at a front portion of the lower casing 170. The driving motor 150 included in the 



motor housing 160 is a part for substantially generating suction force within the vacuum 
cleaner itself. The motor housing 160 is formed with an upper portion thereof opened 
upwardly, and the driving motor 150 is included therein. Thus, when the driving motor 
150 operates, the suction force is generated. Further, by means of the suction force 
generated from the driving motor 150, the air containing the foreign materials such as dusts 
is introduced into the dust-collecting unit 140. 

That is, by means of the suction force generated from the driving motor 150, the 
air containing the foreign materials is introduced into the main body of the cleaner through 
an inlet 146. Further, the inlet 146 is fitted into an inlet portion 112 of the upper casing 
110 shown in FIG. 4. 

The air, which has been introduced into the dust-collecting unit 140 through the 
inlet 146 and the foreign materials have been filtered out therefrom as mentioned above, is 
discharged through the outlet 142. For example, the filtered air is guided into the motor 
housing 160 through a connecting duct 145. Since an upper portion of the motor housing 
160 is opened upwardly, the air introduced through the upper portion of the housing cools 
down the driving motor 150 while going through the motor, and then is discharged through 
one side of the motor housing 1 60. 

An intermediate cover 120 is mounted over the dust-collecting unit 140 and the 
motor housing 160. The intermediate cover 120 is a part mounted to simultaneously 
cover upper portions of the motor housing 160 and the dust-collecting unit 140. 

Further, the intermediate cover 120 is integrally formed with a first cover portion 
or dust-collecting casing cover portion 122 for covering the dust-collecting casing and a 
second cover portion or motor housing cover portion 124 for covering the motor housing. 
The dust-collecting casing cover portion 122 is positioned over the dust-collecting unit 140, 
and the motor housing cover portion 124 is formed to be stepped with respect to the 
dust-collecting casing cover portion 122 and comes into close contact with the upper 
portion of the motor housing 160. That is, the motor housing cover portion 124 for 
covering the motor housing 160 is mounted to be in close contact with the opened upper 
portion of the motor housing 160. 

The dust-collecting casing covering portion 122 of the intermediate cover 120 is 
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formed with an outlet hole 123 communicating with the outlet 142 of the dust-collecting 
unit 140. Further, the motor housing cover portion 124 of the cover 120 is formed with an 
inlet hole 125 for the motor housing, through which the air discharged from the outlet hole 
123 is again introduced into the motor housing 160 via the connecting duct 145. 
5 Thus, the motor housing 160 is substantially covered with and is hermetically 

sealed by the motor housing cover portion 124 that has come into close contact with the 
opened upper portion of the motor housing 160. Further, it is constructed such that the air 
can be introduced, through the inlet hole 125 of the motor housing, into such a sealed space 
of the motor housing 160. 

10 According to the present invention, the motor housing cover portion 124 for 

covering the motor housing is formed with a damper mounting hole 126 and a switch 
mounting hole 128 which communicate with the motor housing. A damper A is installed 
in the damper mounting hole 126. The damper A is constructed such that it can be opened 
by means of pressure difference between the locations over and below the motor housing 

15 cover portion 124 of the intermediate cover 120. That is, the damper A is opened when 
the pressure over the intermediate cover 120 is higher than the pressure below the 
intermediate cover, and thus, the air is introduced below the intermediate cover 120 (i.e., 
into the motor housing 160). Although the damper A has been already well known in the 
art, the constitution thereof will be briefly described with reference to FIG. 6. 

20 As shown in this figure, the damper A comprises a casing Aa with apertures 

formed at upper and lower portions thereof, a shield plate Ab mounted to the upper portion 
of the casing, and a spring Ac for urging the shield plate Ab upwardly to hermetically seal 
the upper aperture. Thus, when the pressure below the intermediate cover 120 to which 
the damper A is installed (i.e., the pressure within the motor housing) is lowered, the spring 

25 Ac is compressed by means of the pressure difference, and then, the shield plate Ab moves 
downwardly. At this time, the air over the intermediate cover 120 can be introduced into 
the damper through the upper aperture, and then, be introduced into the motor housing 160 
through the lower aperture. 

A pressure switch or sensor B is mounted to the switch mounting hole 128 of the 

30 intermediate cover 120. The pressure switch B is generally used for measuring the 
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pressure within the motor housing 160 located below the intermediate cover 120. Since 
the constitution of the pressure sensor itself is well known in the art, the detailed 
description thereof will be omitted. 

Next, an overall operation of the vacuum cleaner of the present invention 

5 constructed as such will be explained. 

When the driving motor 150 installed within the motor housing 160 starts to 
operate, the suction force is generated in the vacuum cleaner. As shown in FIG. 5, the air 
mixed with the foreign materials, for example, the air in which the foreign materials from 
the room floor etc. is contained, is introduced into the cleaner through the inlet 146 fitted 

10 into the inlet portion 1 1 2 formed on the upper casing 1 1 0. 

The air introduced through the inlet 146 is also introduced into the dust-collecting 
unit 140 in which the foreign materials contained in the air are in turn completely filtered 
out. For example, as described above, the foreign materials contained in the air are 
completely filtered out in the process of the primary dust collection performed in the 

15 cyclone mode and the secondary dust collection performed by the filter. 

The air discharged from the dust-collecting unit 140 is introduced into motor 
housing 160 through the connecting duct 145. The air introduced into the motor housing 
160 cools down the motor that radiates heat during its operation, and then, is discharged to 
the outside through the side of the motor housing. 

20 When the vacuum cleaner operates in such a manner, any problems may occur in 

the interior of the dust-collecting unit 140. For example, when wastepaper is introduced 
into the main body of the cleaner and then wraps around and adheres to an outer surface of 
the filter installed within the dust-collecting unit 140, the driving motor 150 is overloaded. 
That is, although the driving motor 150 normally operates, the air cannot be normally 

25 introduced from the dust-collecting unit 140 into the motor housing 160. Thus, the 
driving motor 150 is overloaded. 

At this time, when the driving motor 150 is overloaded, the pressure within the 
space defined by the second covering portion 124 of the intermediate cover 120 and the 
motor housing 160 is lowered. Alternatively, if the introduced foreign materials are 

30 caught in the suction nozzle, the extension tube, the connecting hose or the like of the 
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vacuum cleaner, the pressure within the motor housing 160 is also lowered. If the 
pressure is lowered as described above, the pressure switch B firstly senses reduction of the 
pressure. Then, in accordance with a signal corresponding to the pressure sensed by the 
pressure switch B, either a buzzer or a light emitting means such as LED informs the user 

5 that the vacuum cleaner is in an abnormal state. Further, according to the present 
invention, since the pressure switch B is directly installed onto the motor housing cover 
portion 124 for covering the motor housing 160, the pressure reduction within the motor 
housing 1 60 can be sensed in the most sensitive and accurate manner. 

Therefore, when the user perceives that the vacuum cleaner is in an abnormal state, 

10 the user can stop using the cleaner, inspect the dust-collecting casing, and remove a cause 
of the malfunction of the cleaner (e.g., a state where the wastepaper is wrapped around the 
filter 144 of the dust-collecting casing). Accordingly, after the cause of the malfunction 
of the cleaner has been removed, the vacuum cleaner can normally operate again. 

However, if the user does not still perceive an alarm sound or light in accordance 

15 with the sensed signal from the pressure switch B, the load imposed on the driving motor 
150 of the vacuum cleaner is further increased. If the load is increased, critical damage by 
which the driving motor 150 cannot perform its own normal operation may be produce. 

Therefore, when the overload imposed on the driving motor 150 has lasted for a 
predetermined period of time and the pressure within the motor housing is further 

20 decreased, the damper A mounted to the motor housing cover portion 124 of the 
intermediate cover 120 starts to operate. 

The damper A is constructed to be opened by means of the pressure difference 
between the locations over the intermediate cover 120 and within the motor housing 160, 
which is generated due to the pressure reduction in the motor housing 160. That is, as 

25 shown in FIG 6, the spring Ac is compressed by means of the pressure difference between 
the locations over the intermediate cover 120 and within the motor housing 160. Then, 
the shield plate Ab moves downwardly and the upper aperture of the damper A is opened. 
Consequently, the external air is introduced into the motor housing 160. Since the 
external air is introduced into the motor housing as such, the overload imposed on the 

30 driving motor 1 50 can be removed. 
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According to the present invention, since the damper A is directly mounted on the 
motor housing cover portion 124 for covering the motor housing, the overload imposed on 
the motor can be sufficiently removed. It can be most sensitively determined by sensing 
the pressure within the motor housing 160 whether the driving motor 150 is overloaded. 

5 Further, the overload imposed on the driving motor 150 can be most rapidly and 
sufficiently solved by directly introducing the external air into the motor housing 160. 

As described above, it can be understood that it is a basic technical feature or spirit 
of the present invention to directly install the damper A and the pressure switch B onto the 
motor housing cover portion 124 of the intermediate cover 120, which serves as the upper 

10 portion of the motor housing 1 60. 

According to the present invention constructed as such, the overload imposed on 
the driving motor can be sensed most sensitively and accurately. Thus, the overload can 
be rapidly alarmed to and solved by the user. Accordingly, an advantage that reliability of 
the products can be further improved is expected. 

15 It will be understood by a person skilled in the art that various changes and 

modifications may be made without departing from the spirit and scope of the invention. 

For example, according to the preferred embodiment of the present invention, the 
dust-collecting unit 140 has been used as an example of a filtering means for removing the 
foreign materials from the air in which the foreign materials introduced into the main body 

20 of the vacuum cleaner are contained. However, it is apparent in the present invention that 
the filtering device for filtering out the foreign materials cannot be limited to the 
aforementioned dust-collecting unit 140. That is, it is apparent that the other means for 
filtering out the foreign materials can be installed instead of the dust-collecting unit 140. 
For example, the dust-collecting bag made of paper may be employed in the present 

25 invention. 

Further, it is apparent that the present invention should be construed only by the 
appended claims. 



